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ABSTRACT

BEATL A T EAA A7) Aol nfel 2} o] W drifyo] Lok, whebA] BEAL: AIALE o 85ted sl Fo] ekt
BEAL B2 25 SIS WEA] §EAA A4 S @4 wAe] Wastch @4 WA T e
A 9 AT A ] AP A7) S AN oF 1ol DA Qi ok, BB, Falol A S A o) A ThE ol
A % 133709] B4R BHL 910 A RE SSHIh 10 4.2 Fol Ao §EAt BAZH A GS Wi BAstick, 1
Bt AZAN A AN A ] 22 AL §EA L BHZS W LS| BTk AAH T HF Srga BAZhe A v
Wato] e A 0] PALLE ol gte] A S| ZAghe WAk Aol vk sk, Wty §EAA ALK 0 A

STalAE 245k 307) ool AR el Tigh HAlghe ol &sliok oF 19 o] o] ASHE 9] el 4 B iAol 7Fsstet. E5F CTD
& utuke] B4 AAI7E70% o 4H0] -2 7] SlalAE 19 ofule] F712 A i Al elA] o] ol AgA B
2 5Y AL YA

Dissolved oxygen sensors have characteristics in which data drift occurs over time. Therefore, in-situ calibration of the dissolved
oxygen sensor is essential to accurately measure the concentration of dissolved oxygen in seawater. In order to provide a method for
in-situ calibration, appropriate number of samples for calibration, and laboratory calibration interval of the dissolved oxygen sensor,
the dissolved oxygen sensor values were compared with the measured values by titration on a total of 133 samples from three different
cruises in the Indian Ocean, Pacific Ocean, and East Sea over a period of about one year. As a result, it is preferable to calibrate the
sensor value using the correlation of a straight line obtained by directly comparing the final concentration value given by the sensor and
the measured value. For the accurate calibration, at least 30 samples must be used to enable in-sifu calibration within an accuracy range
of about 1%. In addition, it is recommended that a laboratory calibration should perform within 1 year for the membrane type dissolved
oxygen sensor for CTD to achieve a performance of 70% or more.
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Aol et @ g2 HE, AR R Tddt s M 854t ARE AT 24T g §EATE Aol =
W vl atsto] A et WA Folf ol Folxint & Aol e @ A=E v R 1) CTDO] 721 Hietey 844
AlA o] 7 w78 f1et i, 2) A5 eh Blasy| ffet et S Sl T19] 41 3) SEAtA Al o] et el wA
F71E ALt g



2, 2= 3 S

B4 A o] @ 1S 97 AR 2017URE 2018W7HA] O|ARE S O] F= 20| efml= F9F Q1S
oF ZaflollA] AAIRHA I E-S E5)] =L UTiFig. 1). ZH2He] T2 5ot 4-97)) A oflA] fFEA 0] 2] B
2olo] 7hsotH WL v BRE o] 2= & 1337]19] 544 B8 AR E AF5H O (Table 1), ol Ak
414 AIA= Sea-Bird ElectronicsAtollA] Al vhabe -84b4 A4 (Model: SBE43)0[Th. o] A= A7} Al
| oF 470 A Azl A wAgo] o] Fof 7l &, QI of TEoIA] 220 2 ARSI, o]of HiE ot ol Ak R
F-8E4bA AAE ARSSHATH(S/N 3487). o] Al O] X% w7 FA| ZHE WA A5 Table 22 ATt

HFE A= 0] B A e AL 2FehA] A RIQ1 Y22 ¥ (Winkler, 1888)2 o-8-5to] Aol Al= 25 $-6A1F
o|Ujo]] BEAJo] o]FojH o, RFEA A7) (KIMOTO DOT-05)Z ©]-85}°] Sodium Thiosulfate 8910 2 24519}

rﬂnﬁgﬂd
oo kI o

o

}

S
N

{1 J

A

N

Q]
o=

o

Fig. 1. Location maps of sample collection in the Indian Ocean (a), in the Pacific Ocean (b), and in the East Sea (c). Red circles
denote the sampling points for this study.

Table 1. Information of each cruise for sample collection

Cruise Area Date No. Stations No. Samples
KIOS17 Western Indian Ocean July, 2017 9 68
STEAM17 Western Pacific September, 2017 4 32
KOMASIS East Sea January, 2018 5 33

Total 18 133
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Table 2. Specification of the oxygen sensor used in this study

Model SBE43
Serial No. 3487
Claibration Date 2017/Mar/09
Soc 4.257x10-1
Voffset -5.226x10-1
A -3.0596x10-3
B 1.3922x10-4
C -2.0745x10-6
DI 1.92634%10-4
D2 -4.64808x10-2
HIl -3.3x10-2
H2 5.0x103
H3 1.45x10-3
Tau20 1.36
Sodium Thiosulfate -8 °F2 mM H<= KIO; -§94- o|-85le] FEdfolo] ARESIITE 52 A4 0] 5L HoflAl A

FAEE 49] oY A1 A

b
o,

I X 0.7 gmol L (0.016 mL L )& 0.7% ©]H= 3k

=~

A AlAof] tieh 7 w o] HWRsith= Z1& Hoje

H ATLof|A] ARESE CTD-E §5414 AIX(SBE 43)2] A|ZARI Sea-Bird ElectronicsAtollA41+= Application note No.
64-2 “SBE 43 Dissolved Oxygen sensor calibration and Data Correction using Winkler Titration”0|2}= At=-E 5]
Owens and Millard(1985)2] A ZE 7|HEo &2 Al oA 9] w2 lof| ] A= 24E WA Table 2)5 D= A=
] 7ot 84 A AlA o] AAF WA HPH-S AQFS|al Qtk(Sea-Bird Electronics, 2012).

Oxygen (ml/l) = Sec * (V +Vostet) ¥ @ €

A7|A See= HIEVIE0) 1, V= -S54 Al 9] &3] HM(volt), Vorers B854 5270 W] &3 AM(volt), @
223} QF2 o] ot -2t GEO| g0l BEAIA O] RS TGSl Aot =, 21 A5 AlmE XSt A
WK O] ZA/AZEE Al-gsto] gkt KA gk Atol o] ZA TAA oA 7|27 & 01861 S, &, AW 5l1K S, B
0|85} Vopmers T-oliU= " O|TH(Sea-Bird Electronics, 2012). T3t A XA = O=AA ] ARG AlTTo| L @40f] A

Tglo] At gt RISk R A WA= of b= FAIskE 2L 2= A|STstal 2ItH(Sea-Bird Electronics, 2012).
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Fig. 2. Comparison of dissolved oxygen concentration from CTD sensor and titration.
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Fig. 3. Comparison of dissolved oxygen concentration from calibrated CTD sensor values based on the method suggested (a)
by the manufacturer and (b) by this study with titration values.
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ofg|et Aol 5 Hol= UlS A 7] SIshA], §E41tA Al g 270 oRt 4312 o] (Residual)E H]w S H

d
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HIIth(Fig. 4). 52] 78¢5 A 2ISPH residual ] Ao1& Hol= 4 500 m= 422 719] 10°Ce]l s aict. §E4ta Al
A7} = AR S G2 S | wslo] B, 2 10°C2F 4 500 mE 71#0 2 Feish| EHKFig. 5).
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Fig. 6. Changes of (a) slope, (b) intercept, and (c) corelation coefficients (r?) of the calibration curve according to the number of
samples(n).
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